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S ¥£S^ iSI *l§> ±A>2J 5H1AIE1 Jfli^Cfl 20ID. 

g&SJSS, Ifii ^AK«H(TaA)M S292fE£ Afg§r= MIS(Metal-lnsulator-SI I icon) E£ 
MIM(Metal-lnsulator-Metal) ?HHIAIE12j ?J|5 SgOflAI ^Af0|E2| g£f g BOQ'C 0|£}°| Jig 2 

*jg *: fJfg 3AK)IESf2| S34r4=r 25 gE2j 2Jg UEMO. Eth 8hi?S^ ggM g^Mlg 

Amsr= §^ o^s=eu HHifsw am ss^toi ?a s>tfgg ueh-hch ss£r4^ gram a 

Q. Sfc ^ IIS MSI^EI=2f2J 37|» OilU73 S3 (Energy Barrier; ISork Function^' *^))0I 
3ES itSrSf ^)Jil(Tox)M S£AIIJ « 2JH =U i+trSf ¥£2??1 2,^AI§ 4= 

g& S-Sf 1MW ^AHDIE ?HnHA|E12J °2iS§ SJMSPI *]*|Aife H£2J 4Ms M?I7I<H!A1 

8*3 §§oi a^a=ai oiur s^s^ gisj gwiswi ?it8Aife mm\ §§ 230)1 a 

° c 0| 2iCr. tt*5Md ^ g«e| gg 2301 §Sfc* §° gBI£t SS i+ir5J SpDIIg °2t5|£j gg 



10-EM, S §S§ BWS ^AJOIE(TaA) SS2f g*TAJ S3 gSOl El Em *AKME(TiOb)g 

ESSES^ ?HglAlE0 g£ ggf i! S2g£g JHdW * 2J= SfESH ±»2| JHI8AIH 35Sf«§ 
Ail -^o rtrul «2 ^2} 01 <JtUt, 



go. sgK* & ^2 a ^ng ?HsiAiasj g? ss^si gag*?r g^aoiot sssgfoi 

SfiS, 5HIHAIEH 83#4=7I a 83St2| AlgOl 

OISK §!*S E3g ir£&KH g S?g2J gAI (fflg ^AfiSI gSSPIS 

E la LHAI 1c£ S SfSWI COS 5!ES1 iAF2| JHIHAIB as&^fi gSS^I ^158 EAItJ- 
±A^2) 3SE0IQ. 

S r i?2^(12) 8 §Sr^(13)l «S*^D. 0)71 (HI A), S r ^s4(12)S MEI^'SI? E= s^il 

f oisma as&i-^Li, #a^a=# A r g§& g^ous ?\mu) mz\us2mm s«t> * 50:1 

HFS 3} LHXt 50i g£f A)|gSF2 15 LHA1 30*C°) NH,0HM 10 LHXJ 20g =2J- PS(0ippin 9 )*fQ. E*t 
5^ § Str2f(l3)g m ?\±m 0IS8KS 750 LHJI 900*c21 SE0IIA1 =^ gflaSFESAN «2S^Cj. 

E IbOfl EAIS Uh2} ^01, § SSS«13) El Era ^AK)|EaiO;)g ESSfSAI =AWI 
E(TaA)S SS38ISK14)S *JS*Cf. «5|0flAI, ^AHDIE^s bhgg ujoj o hg3 g 0 , 

LHA] O.STorrS SI2 SES 300 LHAI 400*cS &7\& ^EHOflAl. £Jg g^S U^g 
MSAraiE(Tantalu» Etoxide; Ta(C-H t 0) t )l AfgShOI SSS^D^, S*T 4:E^°J Q.005 LHAI 2ccg 

tcK oitai, &m assj sa.^^ s irtraes ^ n. s olm oisskji, k, a o^i ssfs zj-zt 350 

LHAI 450sccm, 20 LHAI 50sccia£S SAIt.HIK tJ-ffi, EIEJ-S ^AWIEl ESSPI «tl Sfi 
TiCOCA).! 0.01 LHAI O.laolS gDH(solvent)°J 0fl&g(Ethanol)2F S^SKO Ah§SH2 &g £JS2J £ 
tf^^SS K-g ArSShffl. K.^1 °ir£ 100 LHX1 300sccm2lS HEIH. ^AHDIESJ §g g 

S3* EJEm ^AIOIEHJ fig SJggbH 2EKHIAI StfSHM ffl^SMbHS ?g)*ja. 
EIEI-& ^AH3IE2J ggg Ti(0C.4fe)ug AJS&fe OlSg ^SehS Crg^ SO. 

$r«tfl6r§*r(CVD)S2£ El Els ^AKIIE «ts« 3? Ar§S= ?S 

^22! TKOCA^ Tl(l-OWfc)^ ArSSD. Ti(i-0CH«)«^ S£ 5S3» «t^oj (Pb, : Zr 1t )TiO.(Pn)2J 
EJEJ-e SS gg£ Ar§EI=OI. g= g(Boi ling Point)OI 85*c£ 01 SEOflAI 1Torr2J S^I^S LiEW! 
Q. Ti(0CA) 4 =- S^gOl 122-cOIOL 01 SEoflAI ITorrSJ §7|°fl UEfyjQ. &%-g ^A|-0IE^5J a 
S 112! TaflytO^SJ 3» 145'cOflAI 0.1Torr£J S5|gfg UE>t!!EF. DEfAJ. ElEFg gAJQIESI El 
feEg SgSPI 9JS8AI= ^CH5!ES Ti(Otyt),! ArgSfe 301 Urg5!SK>. 

i ssb a-s i^g xitiwi ^isra gEr^oh oiys e= uv/q, oiygg oie§KS «s « aa g 

gg gA|*|D. gErZOf OiygS 300 LHXI 550-C2I SEMAj 0. E£ N-Og 300 LH XI 700sccm5J SSfE 
S SgSr= S*l7IOflM 30 LHAI 12CS 200 LHAI 5008°) S»£g k'AIS r a, UV/Q, OiyHAIs 300 
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LHXI 550*cEj SEOIIAI 2 LHXJ lOg 15 LH XI 30mW/arf2J intensive)^ fi!Aj*!0. 

Tas gfl&i g§ ^oii^ au± otyg 2^ ssekrtp) ssi aiajo. ophhal fflu a cny 

ItQ E^ 10 LHXI IBslm ^J SgSfe g?I7|Di|Aj 750 LHXI 800*5| *E 53£g 30 

LHXI &M S2h flAISKK, 3* S*EI 33 £ Kfl £Efe gSpjOUl 750 LHXI 85l?c2J SE-SaoiJsl 
60 LHXI 1 20i goj- tfAltHIf. 

£ icg ssaroi. -asK i4)oi §ss hsrs s-oii 6ws^(i5)i sstch ^a^g eiefh 

UO|MEK3IE^(15A) 9! ■EldElS*05B)3l ^* 01*0130. EWI, El Em 

LiO|EEK)IE5Kt5A)= ffW|#S*r(CVD)B£3 E |Ehs U0IMEK3|E(Ti.N)M 200 LHXI 500A2J =ffl|S 
S*»KM ^2*mh OlimtHI^ ||§ TiCU9 AhgSKQ S!-§:?h±S NHaM A»SK)I. M^Hh ffl- 
S7bi2| ogfe S|Zj- 10 LHXI 1000sccmSS SgtlCK Plltt. g»S 1*21 0.1 LHXI 2TorrS SXI 

oKQ £E^ 300 LHXI 5QGC3 BfltKJ. Eth BEItfBIS«(15Qe E^M gEI4'EI5S 800 LHXI 1200 
A*] = 1^ * 650 LHXI 850*C2J gEMAI gflEISlH-SAM' SaSD. 



mt SOL S WSS MIS E~ MIM ^?2Ej ^HIHAIEiOUi SSH|S|-£S 1MTB ^Ah0|E(Ta^)M 
3?, ^AHUIE .g*TA| S3 H20I ^4=*J" ElEhs *AFQIE(TiO-)S EBSKfl SaaQt 

ft SSoEi^l, 3HIHAIEI2J gSSlf 3 irSSS ^Sg 7H2IT 4* StO. 

^Soh^ E+71J; 

§ Slf^ SOU Efe 4AtGIEft EiluraAl EWB *AK)IE» gSttHDI, 0|S 2»KM °3*(| 

Ah^j o£jj,|n| ai-qii av^ 2 ^ # «SSfe E^IM StmKH 01 ^01 XI £ 3^ Sfe BffiS ^Xh°] 

?H JlHAIEH 



2. n 1 t^Oil 2JCHAL 

^1 MEI^JEie E= a^Ms^ 0IS5KH ^SH^ ShS »£H ^Xh^J ?HHH 

A|Ej Xil^ES"^, 



SW 3. 731 1 tKHI SiCHAI, 

6P-I Wa^S Ah 7 | 7lB a^i MEI^EI5#S ^ 50:1 HF^ 30 LHXI 50^ £2* AilgohH 15 LH 

XI 30^c°J NH*0HCHI 10 LHXI 20^ 62!" EIS*ra mS^zz 21M ^Ex-ll ^XhEJ ?HIHA|E1 III 

^ tdl-bH 

— »- CD fc=l ■ 

4. HI 1 tm SiOIAJ, 

2^ g gtFSJ-s nh, QlgSK)) 750 LHXI 900*c2| SSOflAi =^ §S|E|5ES« ^SSfe 



^1 lln ^AHDIESi-s bi-gg LH^I gT^Ss 0.1 LHXI 0.6Torr£ SHI SEi 300 LHAI 400*cS °A|*^ 
^EHOIIAI, gg MgS iJ'S'M (HI^AWIEl AhgSKfl Sh^ ghEfli ^A>£| ?H1 

AlEi «l5g-S. 



g^ 6. M 1 tiOt SICHAI, 

£WI ^AKllESt ««A| §=T ±SL±2i 0.005 LHXI 2ccS Sfe 21 S Sfe S^Ea 

i»2J 3HIBAIE1 as»ei.. 



7. HI 5 %m SICHA1 , 

^AhOlE ag g§2J S! ^tWIS^ 350 LHXI 450sccm°| N, S 20 LHXI 

50sccm°l 0,M 0|§S^ 21 # Ii2£ iXf°| 3H1AIE1 flisami. 



g^tr b. hi i %m SICHAI, 
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£71 ElEfe S&AK1IE2J Sgifg^ Ti(0tyU,M #gSKfl, 0.01 LHXI O.lmolSJ gJg Oil&Ml* 

a*<5K)i A^sfe 21 sfe &e» jhehaih a^g-g. 



S^tT 9. HI 6 *KH1 210U1, 

£71 El Be ^AHDIE MH2J £9.K?h6££ 100 LHXJ 300sccm£| K,M AhgSfe 2g 5h£ 
5>EXfl £A>°| JHlAlEi 2|| 



10. 1 tJOfl SiCHAt, 

^L^PS 1 ^ ^ SA| &S?S ^M0|£] £Jg ElEfe ^A>0IE2J g|g fi? tttggbH 2EMIA1 

siMOj seisms ^gjsfe -se ig£s si= esa ?hihai& jis&sj. 

g^£* 11. M 1 ttfHI SiOUi, 

ssjjet *js $ ?as gsia ^Aioi— saig □ strsfe at igss §i~ ^esi ± 

A>2J JH1AIE1 *B£&B. 

aw 12. a ii %m 2ioi ai, 

1«EI 5§= 300 LHAI 550'CSJ SEOflAI Cb E= H.-01 300 LH73 TOOsccnfiJ °§£g gg«|. 
01 30 LHXI 12QS =£h 200 LHXI 500HEI 2^21 gxBISfe W&*U\ Wdm gg°] 21 M i92i ZY 
= SJESI ±A>2| 5HMAIE1 

13. X-g 11 *HHJ SiCHAI. 

?as §*ia s§h 300 lhxi sso-csi semai 2 mxi iom s& 15 mxi 30rf/o«ei gsia 
sfe uv/o, oiyg g§sj 2s ig°g sie &e«i ±#21 jhibaiei nsate. 

14. Sfl 1 «HHI SiOiAi, 

&?\ S3SII5f §g $ jig gxHEl S§1 4'AISfe BTflM Q Stftfe 31 ^SE£ ^fe &ESII i 
W2J ?HIBA|E1 

15. Wl 14 2J.CHA1, 

&?\ US aSEI S§£ H~Q E^ 0 ; g 10 LHAI I5SIB2J 3=SfO|. 750 LHXI 800-C2I ££ 53 

ES 30 LHXI 60M S3- gxiaSKz fflLI^ Oiyi! 33 S l§21 5fe »£J« ±»2| 3HIHAIE1 
XII 

§^ 1G. Jfl 14 *f-Ofl SiOiAi, 

S?l US l^a 3§£ ItO S= 0- S9I7I0SAI 750 LHAI 850*c£| SE520ilAi S3 IHXI 120£ S°t 1 

sasfe §aa ssei as mgse e> £a) jhihaiei aii&s. 

17. 39 IIHW 2JCHA), 

ag^uoi^acii E2f a gaga»g2j sjs sssi-s as ia°s 

IB. M 17 tfOfl SiOIAI, 
ElEfe LHDIEaOIES,^ tm7\gg*t<£2.g. BEte UOIMHTOIES 200 LHXJ 500 A2I §^ 

§i-oi «ga>= am si— siejj ±»sj jhibaiei sisgfa. 

19. 7] 17 tfM SIOIAI, 

«7I ElEfe LHDIMaOIE^S gig egg nCUl AI-gSKQ eig^h^S NH.M AlgShOI, £Jg #1'21 
»f 7^2| ^Ifl 2f2f 10 LHA1 lOOOsccraSS SSSKS, LH°I 0.1 LHAI 2TorrS SAISH2 

SE^ 300 LHAI 500-cM SAlfKH ^Soh^ 2!s i§£S §fe BEfl ±A>°| ?Hm«AIE1 flli&S, 



5-4 



^2001-CDQ3565 

S^S 20. M MtM 2J01A1, 

4^1 #E|^'EI=#s £sg la^a^l 600 LHXI 1200 A 54 g=f*h $ 650 LHXI 85trc2J SEOO 
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